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A PROCESS FOR THE IN SITD EXTRACTION OF OIL FROM SHALE EEOS AND 



Tr.e present invention refers to a way of extracting cil :rcT, 
shale rock and siTiilar beds in situ by means of channels whicn cut 
through the shale strata, are supplied with heat for the heati-^.g 
of the snale bed, and which are separated from the outlet corencles 
forT.ed m the shale by means of shale rock sections m between. 
The object of the invention is to achieve an improvement of this 
established procedure, in particular with regard to the quality 
and composition of the extracted products, which is essentially 
obtained by embedding heating elements which are preferably heated 
electrically, in heating boreholes, and which have smaller cross 
sections than the cross sections of the boreholes and by introducing 
into the interspace between the channel wall and the heating element 
thus obtained a filling that transfers heat from the heating element 
and the shale and simultaneously counteracts or prevents, respec- 
tively, a flow of the oil products gasified from the shale m the 
direction towards and along the heating element. 
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The invention will be r.ore thoroughly described belcw with 
reference to the modes of implementation as shown in examples 
illustrated in the enclosed figure, and other accompany ir.g charac- 
teristics of the invention which will also be discussed. 

Figure 1 illustrates a section through a part of shale bed, 
in which the arrangement of a heating element installed according 
to the invention for the accomplishment of the process is shown. 
A vertical section through a rock formation according to a r.odified 
design is shown m Figure 2, and a flat view of this latter design 
is in Figure 3. 

In a shale bed, 2^, vertical channels, £ in Figure 1 and 9 m 
Figures 2 and 3, are drilled, in which heating elements are er.cecded. 
These can consist of coiled pipe 4_4 according to Figure 1, equipped 
with inlet 3_2 and outlet 3_6 for a hot medium, gas or stean^, wh^ch 
then remains separated from the surroundings during its passage 
through the coiled pipe 4_4. The pipe 4_4 can in addition be designed 
as an electrical resistor and function both for the flui^ ccnc-^ct.cn 
cf the -edium mentioned and for the development of heat accc~canyinc 
an electric current. With the design according to Figure 2 an 
electric heating element 17_ is used. After the heating element 
has been inserted the channels are filled with backing sand a 
-aleable substance, respectively, such as cement, clay or ether 
suitable filler. The channels can be closed at the upper ends by 
collars Zl, 2_S which must necessarily be cemented into tne reck 
foundation. On top of the shale bed 2_ there is often an cver^ymg 
stratum of lime AJ_ (Figure 2) with a thickness of several Tieters. 
Then the electrical resistance is only active within that pcrticn 
c: hole £, which is surrounded by the oil-bearing shale. In ether 
words, the electric current at the level of the lime layer .s con- 
ducted through low resistance wires and therefore therr^.oelectr ic 
heat is not developed here to an appreciable extent. 

Besides the channels mentioned above, exhaust holes 8 according 
to Figures 2 and 3 are made in the shale bed, through which the 



products formed during the dry distillation [carbonization: are 
evacuated, and which consequently do not contain any heating ele- 
ment. These exhaust holes 8^, which are sealed from the lirestone 
at the top by collar 21_, are connected through ducts 5_2 to a con- 
denser which is best cooled by either air or cooling water. 

At the surface expanse of the shale bed, channels 9 and 3, 
respectively, are arranged in such a way, as exemplified m "icure 
3, that a heat-supply mg channel S_ is surrounded by a number of 
exhaust holes 3_. It is particularly advantageous to carry out the 
heating of the shale bed so that a wave of heat is transmitted 
horizontally through the shale bed, for example in the direction 
froT. the line of holes 4_0 in Figure 3 towards the line of holes 
4 1 through a successive connection of the heating elements. 
"When this heat wave in part of the shale bed reaches a temperature 
cf about 300°C, or prior to this, the shale begins to release 
cor.bustible cases which in part are condensable and m part net 
condensable and which are conveyed to a condenser, comncn to a 
plurality of channels 8 which separates the former from, the la-ter." 
The incondensable cases can be used, for exaiTple, for the preneat:.n9 
and heating, respectively, of a new zone of the shale bed witn an 
arranger^ent as depicted in Figure 1. The duration of the decasi- 
fication periods m.ay be adjusted to the desired degree, by such 
variables as the distance between the holes, which can be, for 
example, 1/2 to 2 meters. The maximum temperature of the mentioned 
heat wave can amount to approximately 500*. 

The hydrocarbons formed during the distillation process in 
the shale rock include condensable products from the lighest 
petroleum [gasoline] to the heaviest oil. Because the heating 
channels according to the invention are filled, the result is that 
the hydrocarbons are driven m the direction of the outlet cnannels 
8, and thus away from the hot heating elements. Otherwise, of 
course, the hydrocarbons would find their way to these elements 
to a large extent, especially in the lower part of the shale layer 
because of the high rock pressure prevailing there. The extraordinary 



advantage is thus gained that an unwanted crac)<:ing cf tne di 
ducts is essentially avoided. The heating method according to the 
invention therefore allows recovery of a considerably greater 
percentage of high-grade gasoline products than with presently 
familiar methods. 

While a shale bed section is being supplied with heat, an 
expansion cf the shale sets in, at least in the beginning, m the 
longitudinal direction of the heat supply channels, and thus ir. 
such a direction as to cross the shale layers. If a number of such 
channels are simultaneously heated then these create within the 
shale mass static pillars of heat with a greater height than that 
of the colder shale mass located in between them. This shale mass 
therefore becomes affected by forces directed m a vertical direc- 
tion, the effect of which is to separate the different strata of 
shale from one another, so that the combined vertical displacer.ent 
of these plus the gaps formed between the strata of shale approach 
a configuration that corresponds to the shale layer at its hichest 
temperature around the heated channels. In a cross section the sha 
layer assumes the appearance shown schematically m Figure 2. 
the other hand the shale layer withm zones 5£ limited by tr.e ictte 
lines 53_ m Figure 3 of the shale mass shows a falling te^.perature 
from the holes 9 to the holes 8, and within the resulting temcerat-. 
differences the degasif ica tion can be considered to continue at 
different temperatures, for example from 300* to 500°. A certain 
molecule which is released from the shale mass at point 29_ during 
the dry distillation process will on its way from this point to the 
outlet hole 8_ pass through temperature zones of lower temperatures 
than that existing at point 39_. 

The pipe system shown in- Figure 1 can be used for different 
neatmg purposes by allowing the existing channel m a previously 
degassed hot zone of the shale bed to conduct a fluid strear> by 
means of pipes laid on the ground. Air, water, steam or other fluic 
which are heated m the process may then be led to a channel m a 
shale bed zone where the oil extraction is to be started or is 
already in progress. 
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After the rock mass has been degassed, it wholly or partially 
consists of what is called shale coke, which indicates that after 
the gases are driven off, combustible carbon remains in the shale. 
According to the invention the rock mass can be ignited before or 
after cooling and the residual shale coke can be oxidized to shale 
ashes by introducing combustion air to the existing channel syster?.. 
A very slow combustion that persists for several years can ir. this 
manner remain in progress, and the heat thereby generated can be 
utilized for various purposes, such as the heating of shale rock 
and hot water for homes, steam production, cultivation of plants, 
etc. According to the invention the cultivation of plants can also 
be carried out directly on the shale rock and in this way utilize 
the heat stored in the rock for a great many years. 

Patent claims ; 

1. A process for m situ recovery of oil from shale beds and 
simlar rock layers by means of channels that penetrate the shale 
strata, ar.d are supplied with heat for the heating of the shale 
Tidss and which are separated from the exhaust holes formed m the 
shale by ir.eans of shale bed sections in between, characterized by 
heating elements being embedded in the heating channels, which are 
preferably heated electrically, and which have smaller cross sectio 
than the cross sections of these channels, such that the interspace 
thus obtained between the channel wall and the heating element may 
be provided with backing sand that transfers heat from the heating 
elem.ent to the shale and simultaneously counteracts or prevents, 
respectively, the flow of oil products gasified from the shale m 
rhe direction towards and along the heating elements. 

2. A process according to claim 1, characterized by the ir.ter 
space being filled with a cast compound. 

3. A process according to claims 1 or 2, characterized by 

the fact that a heating element in the form of a pipeline is brough 
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down into the heating channels, and the inner part of the pipeline, 
through which is led a hot medium, is entirely separated from the 
channel and that the heat supply to the pipeline is also produced 
electrically . 

4. A process according to one of the previous claims, char- 
acterized by the fact that the channel system made in the shale 
bed is utilized for regenerative heating of the rock mass in which 
channels in a previously degassed hot zone of the shale bed are 
connected with pipelines over the ground and are allowed to conduct 
a medium which is heated in this zone, and also characterized by 
the fact that channels in an untreated zone of the shale rock are 
directly or indirectly supplied with energy utilized in this manner 
from the previously mentioned zone. 

5. A process according to one of the previous claims, char- 
acterized by the shale coke remaining in the shale rock after the 
degasif ication is combusted to produce shale ashes by introducing 
air into the available system of channels. 
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Swedlsli speciricatlor; 1^1 Yj^/ 

Translation; pOKe 1, bccond col'imn« ^nl para^rep:., 
lines 10-17. 

"When this neat vjave in part of the shal_ * i jcjchei a 

ture of a!>out ^OO^C, or prior to Ihi:., i-.c s.irIc l-^ to -e ■ j 

off ccm.-a3t^Mc i:ar,c£ whicn ir. par•^ a r -j .L^r : J 1 L.^e ai.. i:. ^a-V '.ot 
conder; sable and wl;ich are conveyer to a ..-ot. .t,-n so r comn;or. to a ol'-- 
rality of cnar-nels which cor^d^^nser ^^f-aratcL. '.lie former iron, ir.e 
latter, " 
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